Abstract
Introduction

47
Cattle industry is a very important sector of livestock husbandry in many developing 48 countries all over the world. Cattle serve as valuable source of animal proteins and hide, and 49 contribute in no small measure to national economy. Heat stress is a significant issue in the 50 livestock industry.
51
The impact of heat stress on livestock, particularly on cattle can be overwhelming [1] , 52 resulting in reduced feed intake, reduced fertility, increased respiratory and heart rates, 53 increased peripheral blood flow and profuse sweating, reduced milk production and lower 54 milk quality [2] . These impacts according [2] , can result in significant loss of income and 55 increase in management costs. Losses to the cattle industry due to heat stress was estimated at 56 about $900 million per annum [3] . The issue is more exacerbated with increased global 57 warming, as such, the impact of heat stress needs to be addressed and ameliorated to maintain 58 animal health status, adaptability, survivability and performance. family, located on 23q13 in the bovine genome [9] . It is a member of a molecular chaperone 66 implicated to be highly expressed under stressful environmental and physiological conditions 67 [10] . inhibitory apoptosis and adaptation during and after thermal assault [11] [12] [13] They are particularly adapted to the Northern part of the country with the highest heat assault.
111
However, very little effort has been made to understand their heat stress status. into HiElute Miniprep spin column and centrifuged at 10000 rpm for 1 minute using Thermo
148
Scientific Nanofuge (MCROCL 21/21R) micro-centrifuge. The flow-through liquid was 149 discarded and the column was placed into a fresh 2 ml collection tube. 500 ul of dilute pre-150 wash solution (12 ml pre-wash + 18 ml ethanol) was added to the column containing the 151 lysate and was centrifuged at 10, 000 rpm for 1 minute.
152
The flow-through liquid was subsequently discarded. In a separate step, 500 µl of 153 diluted wash solution (8 ml of wash solution + 24 ml of ethanol) was added to the column 154 containing the lysate and was centrifuged at 13,000 rpm for 3 minutes and the flow through 155 liquid was discarded. The column was further centrifuged at 13, 000 rpm for 1 minute using 156 and the collection tube containing flow-through liquid was discarded. The column was then 157 placed into a new 2 ml collection tube and 100 ul of elution buffer added directly into the 158 column and incubated for 5 minutes at room temperature (15-25 o C) and then centrifuged at 
164
Primer sequence and target regions 165 The HSP-70 gene primers set (Table 1) excised gel bands were then manually digested and centrifuged for 5 minutes at 10,500 rpm.
188
A layer of supernatant (purified DNA) was formed on the surface of the gel, the purified 189 supernatant (DNA fragment) was treated as DNA template and was subsequently used for were also observed when the software associated with the equipment was primed to combine 248 qRT-PCR with HRMA (Fig. 3) .
249
We also detected dissociation of the HSP-70 gene sequences into 12 distinct genetic groups at 250 delta TM discrimination/dissociation (50%) and curve shape discrimination (50%), with the technique is found in its inability to generate specific SNPs and the gene loci they reside.
343
Further studies to elucidate specific loci associated with thermoregulation and tolerance will 
